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(57) PecpepaT: 

Cnoco© npeo6pa30BaHMA ABM>KeHM« b 
MaiuuHe 06-beMnoro pacntupeHun (BbiTecHeHna) 
m o6-beMHa« MaujMHa Moryr 6brrb ncnonb30BaHbi 

B peflyKTOpOCTpoeHUM, MOTOpOCTpoeHHH, 

KOMnpeccopocTpoeHnn. HacococTpoeHnn w t.a . 
b TaKnx MexaHM3Max. KaK peayKTopbi. 
AM0cpepeHL^Manbi, wHBepTopw u t.a., b tbkhx 
MaujuHax, KaK ABuraTenn BHyTpem-tero 
cropaHMfl, Hacocw, KOMnpeccopbi h t.a- Cnoco6 
npeo6pa30B3Hnn ABMweHMfl b iwawHHe 
06-beMHoro pacwupeHHH (BbiTecHeHWfl) 
3aKnK>MaeTCH b tom, mto ocy mecTBJi h k>t 
AMCtKpepeHi4nanbHo cs«3aHHbie BpameHHfl Asyx 
BbiiueynoMflHyTbix conpnjKeHHbix arteMeHTOB 
BOKpyr cboux oceCi n ssena CMHxpoHwsupyioinePi 
CBH3H, ABa BpaiAeHMfl M3 ynoMAHyTbix BbJUJe 
ABrmtoTCfl HesaBucuMbiMn Apyr ot Apyra. 
npMHSM yrnoBbie ckopocth BpameHHfi 
onpeAen«K)T m onpeAeneHHoro cooTHoweHkm. 
OAHOBpeMeHHo c BpaujeHt/ieM conpflaceHHboc 
aneMeHTOB BOKpyr cboux ocetf ocymecTBJiflioT 
AononHHTeribHO nnaHeTapHoe BpameHHe 
nioooro us conp«>KeHHbix aneMeHTOB BOKpyr och 
Apyroro aneMeHTa, a BennMUHbi ymoBbix 

CKOpOCTeR BpaiAeHMM COnpflJKeHHblX 3JieM6HTOB 

Bbi6upaioT TaioKe M3 onpeAeneHHoro 

COOTHOUJeHMfl. OC06eHHOCTbK> BbjnoriHeHMfl 

MaiunHbi o6"beMHoro pacninpeHun (BUTecHeHua) 

WBJineTCH TO, MTO CHHXpOHH3aTOp yCTaHOBTIBH B 
KOpnyCe C B03MO)KHOCTblO BpaiAeHnw 

OTHOcntenbHO ochobhom ocn, npH 3tom no 



MeHbiuen Mepe oahh U3 conpjwceHHbix 
aneMeHTOB h cnHXpoHM3aTOp utim no MeHbwe* 
Mepe ABa conpaweHHux oneMema cBnaaHbJ 
Me>KAy co6oi?) c o6pasoBaHneM KMHewaTMHecKOM 
i^enn. ycTaHoaneHHoPi c BosMOKHOCTbio 
CMHXpOHM3ai4Hi<i BpameHnK AByx conpsuKeHHbix 
aneMeHTOB BOKpyr cboux oceCi unw BpameHMP 

OAHOrO H3 COnpfDKeHHblX 3JieMeHTOB BOKpyr 

cBoefi ocu u BpameHUH ocu conpyiKeHHoro 
aneMeHTa, coBepujafoiAero nnaHeTapHoe 
BpameHne. BOKpyr ochobho^ ocu b 

COOTBeTCTBMM C OnpeAeneHHbIM COOTHOUJeHMeM. 

OoecneMMBaeTCfl B03wio>KHocTb yBennMeHns 
Hucna paooMUX mmnoB 3a oamh o6opoT 
npuBOAHoro Bana. 2 c. m 11 3.n.<p-nbi, 10 nn. 
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(54) METHOD OF CONVERSION OF MOTION IN POSITIVE-DISPLACEMENT MACHINE AND 
POSITIVE-DISPLACEMENT MACHINE FOR REALIZATION OF THIS METHOD 



(57) Abstract: 

FIELD: manufacture of reduction gears, 
engines, compressors, pumps, internal 
combustion engines. SUBSTANCE: method 
consists in differential rotations of 
engageable members around their axes and 
synchronizing linkage member; both rotations 
are independent; angular rates of rotations 
are determined from definite relationship. 
Simultaneously with rotation of engageable 
members about their axes, planetary rotation 
of any of engageable member about axis of 
other member is performed; angular rates of 
rotations of engageable members are also 
selected form definite relationship. 
Specific feature of positive-displacement 
machine is position of synchronizer mounted 
in housing for rotation about main axis; at 
least one engageable member and synchronizer 
or least two engageable members are linked 
forming kinematic chain for synchronization 
of rotations of both engageable members 
about their axes or rotation of one of 
engageable member about its axis and 



rotation of axis of engageable member 
performing planetary rotation about main 
axis in accordance with definite 
relationship. EFFECT: possibility of 
increasing number of working cycles per 
revolution of drive shaft. 13 cl, 15 dwg 
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H3o6peTeHne othochtcr k 

MaiiJUHOCTpOeHHIO, B TOM MHCJie K 
MOTOpOCTpOeHUJO, KOMnpeCCOpOCTpOeHMIO, 
HaCOCOCTpOeHUJO M T.A.. M MO)K6T 6bJTb 

wcnorib30BaHO b MexaHMMecKnx ycTpoftcTBax m b 
o&beiwiHbix MaujMHax. npeo6pa3yiotAux OHeprnio 
pa6oMefi cpeAbi - jkhaxoctw hjim ra3a, HanpwMep, 
b poTopHO-nopujHeBbix ABuraTeriRX BHyTpeHHero 
cropaHua c m/ix/iawH Tuna Otto, flu3en« b 
TpoxonAHbix ABuraTenax ™na BaHxena. 

Bee M3BecTHwe cnoco6bi npeo6pa30BaHu« 

ABH)KeHMfl B TpOXOHAHbJX 06"beMHblX M3LUHH3X 

cboahtch k Asyiw: spaiAaTenbHowiy 
/6npoTaTMBHOMy/ m nnaHeTapHOMy. CornacHO 
nepBOMy us hhx Asyx 3BeHbRM 
oxBaTbiBawiAeMy m oxBaTbiBaeMowiy 
aneMeHTaiwi, HMeioiAHM McxoAHbiw m 
conpjoxeHHbifi npocpnnn, coo6iAa*)T BpaiAenne 
BOKpyr HenoABn>KHbix napanne/ibHbix ocetf; 
cornacHO BTopoMy cnoco6y - OAHOMy H3 stkx 
sneMeHTOB coo6tAaioT nnaHeTapnoe ABuxeHne 
oTHocHTejibno uempa Apyroro. npHMewi 
HenoABH)KHoro sneMeHTa. 

£lnfl nnaHeTapHoro cnoco6a 
npeo6pa30BaHMfl ABwaceHWfl KoriMMecTBO noriHbix 
i^MKnoB MswieHeHMfl o6"beMa KaMepbi, 
orpaHnneHHOM xpnBOJiMHe£iHbiMvi 
nOBepXHOCT«MM poTopa H TpOXOHAHOtl 

noBepXHOCTbio cTaTopa 3a oahm o6opoT 
npMBOAHoro sana, paBHo Mucny BeTBetf 
TpoxonAbi j=/Z-1/, rAe Z=2,3,4... - nio6oe 
ijenoe MMcno, paBHoe xonnnecTBy Tonex 
nepeceneHnq BHyTpeHHefi m HapyxHofi 
orn6aioLAnx ceMefiCTBa TpoxonA. KonnnecTBO 
ace xoaob rpaHM poTopa, npu kotopom o6"beM 
paoonero Tena M3MeHHeTca ot MHHHManbHoro 
Ao MaKCMManbHoro 3HaMeHu«, paBHO 2j, xa>KAbiw 
xoa nponcxoA^T npu noBopoTe ueHTpa 
nnaHeTapHoro aneMeHTa Ha yron y = nZ/(Z-1 ) 

H3BecTHbie cnocoow npeo6pa30BaHnn 
ABHMceHup npuMewwioTcq b 06-beMHbix MaiuwHax 

C OAHOfi HeSaBMCMMOM CTeneHbKD CBOOOAbl 

BpaiAaTenbHoro ABu>xeHKfl c conpn>KeHHWMM 
snewieHTaMH xpMBo/iHHeCiHofi cfcopMu, 
Hanpuwep, b MexaHvtsMax c LjMKnoMAanbHbiM 
3auienneHMeM /aBTopcxoe cBMAeTeribCTBo CCCP 
N 205567/. 

3th cnoco6bJ npuweHRtoTcs b tpoxohahwx 
o6"beMHbix MaiiJHHax, b KOTOpux b npoi^ecce 
ABuxeHufi conpjDKeHHwx oxsaTbiBawiAero m 
oxsaTbJBaeMoro aneMeHToe. MMeioiAvix 
BHyTpeHHMe win Hapy)KHbie TpoxoHAHfaie 
/i^MK/ionAHwe/ npocpwiM, npowexoA^T 
nepMOAHMecxMe M3MeHeHn« o6"beMa 
BbiTecHM Ten bHbix xawiep m pa3nnMHbie 

TepMOAMHaMMMeCKMe L^MKnbl /BeHHOBMH B.C., 

Ana3MAM Bomko A.M. PoToponopiuHeBbie 

ABMraTerm. M. : MaujHHocrpoeHue, 1968 r./. 

B M3BecTHbix o&beMHbix Mawwnax 
B3anMocBH3aHHoe ABn>KeHne oxBaTbiBaioiAero m 
oxBaTwaaeMoro anewieHTOB o6ecneHMBaeTcn 
MexaHH3MOM cnHxpoHH3amin, a ecriM Ha 
oxsaTbiBaKDLAeM oneMeHTe hmctio 

cpopMooepasyraiAHX Ayr npocpunw oonbiue, neiwi 
na oxBaTbiBaeMOM sneMeHTe, to CMHxpoHM3ai4Mfl 
ooecneMUBaeTcn nyTeiw caM03auenneHkifl cawnx 
aneiyieHTOB, T.e. oes npuMeHeHns cnei^naribHbix 

MeXaHM3MOB CMHXpOHM3ai4MM. 

Han6onee 6tjh3kvim TexHMnecKMM peujeHneiwi 
k npeAnoxceHHOMy cnoco6y flanfieTCfl cnoco6 
npeo6pa30BaHHB ppuKenv\f\ b tdoxohahom 
o6*beMHovi MaujHHe, BKrinxaKDu^nPi cosAaHne 

L^MKHMMeCKM H3MeHJ1KDIAHXCfl 3aMKHyTblX 

o6"beMOB Me>KAy xnHeMaTHMecKM 

B3aMMOAeMCTByK)lAHMH 3XieMeHTaMH - DOTOpOM 



n KOpnycow - oxBaTbiBaeMbiM m oxBaTbiBatomuM 
sneMeHTawn c unKnonAHbJMM /TpoxonAHbiMn/ 
cpopMawin B3anMOAevicT8yioiAMX 
reoiweTpHMecKHx noBepxHocTew hjim npw 
6npoTaTMBHOM ABHweHMH o6omx ynoMFiHyTbix 
3/ieMeHTOB /naTeHT cppannnw N 2719874, 1995/. 

HsBecTHbie cnoco6bJ npeo6pa30BaHMR 
ABn>KeHnn b o6"beMHbix MamnHax c 
conpR)KeHHbiMM sneiweHTaMn xpuBonnHefiHOfi 
cpopMbi, peann30BaHHbie b o6i>eMHb«x MaaiMHax, 
o6naAaK)T orpaHnneHHbiMM Tex h bc kh m h 

B03MO>KHOCTflMM, He n03B0flflK)lAMMH yBeflMMHTb 

KOJinnecTBo paoonux hmkhob, ocyiAecTBnaeMbJx 
sa oahh ooopOT /nepMOA o6paiAeHnn/ 
snerwieHTOB BbJTecHMTenbHOw napw, a TaioKe 

nOBWCMTb Krifl BBHAy HaTIMMMfl peaxTUBHofi 

cunw Ha onopax nenoABn>KHoro Kopnyca 

MaiUMHbJ. 

3aAaMeW, Ha peujeHne KOTopofi HanpaaneHO 
HacTo^mee nsoGpeTeHne. BB/meTCfl 
paciunpeHne TexHunecxnx m cpyHKAMOHa/ibHbJX 
B03MO>KHOCTeM nyTeiw yBerjuneHMfl nucna 
He3aBnckiwibix cTeneHe^ CBo6oAbi 

BpaiAaTe/ibHoro ABuxeHun ao Asyx n Mwcna 

pa60HMX L^UKJIOB M3MeHeHHfl O&beMOB pa6oMnx 

/BbtTecHHTejibHbix/ xaMep 3a oahh ooopoT 
npMBOAHoro Barta c oAHOBpeMeHHWM 
yMeHbiueHneM 3HaMeHMM cyMMapHoro MaxoBoro 
MoiweHTa m peaKi^nS Ha onopax o&bewiHofi 

TpOXOMAHOft MailJMHbl. 

A^fl AOCTMjKeHns yxasaHHoro Bbitue 
TexHUHecxoro pe3y/ibTaTa b n3BecTHOM cnoco6e 
npeo6pa30BaHnq ABn>KeHHfl b waujHHe 
o6"beMHoro paciDHpennfl /BbiTecHeHMJi/. 
MMewiAe^ conpajKeHHbie sneMeHTbi, 
orpaHMHeHHbie B3anMoorn6a(OLnnMn 

nOBepXHOCTflMM, BbinOJlHeHHblMVi Ha OAHOM M3 

conpflxeHHbix anewieHTOB b BkAe 
KpuBOJiMHefiHo^ noBepxHocTn, a Ha ApyroM - b 
BHAe Hapy>KHoK hjim BHyTpeHHe^ orn6aioiAeii 
cewieRcTBa noBepxHocTeii, o6pa30BaHHoro c 
noMOiAbK) BbiiueynoMflHyTOM xpMBoriMHeiiHoCi 
noBepXHocTn. 3aKn«oMaioiAeMC« b tom, hto 

COSAaKJT B3aMMOCBB33HHbte BpaLAaTeJlbHbie 

ABwweHMfl oxBaTbiBaioiAero m oxBaTbiBaeMoro 
conpq^eHHbix aneMeHTOB c B03iwoKHOCTbio 
o6pa30BaHM« BbiTecHHTeribHbix pa6oMnx xaMep, 
m nocpeACTBOM 3BeHbeB CMHXpOHM3i/ipyiometi 

CBW3M CMHXpOHH3MpyK)T BpaiAeHUJI 

oxBaTbiBaioiAero m oxBaTbiBaeMoro 

conpn>KeHHbix axieweHTOB. ocyiAecTanflioT 
AMCpqbepeHAHanbHo cB«3aHHbie BpaiAeHun AByx 
BbiiueynoMBHyTbix conpqweHHbix aneMeHTOB 
aoxpyr cbomx oceti m 3BeHa cnHxpoH^isnpyioiAeW 
cbpsh Asa BpameHun us ynoM«HyTbix Bbiuje 
flBiiflioTCfl HesaBMCHMbiMH APyr ot Apyra. 
npviMeM yrnoBbie ckodocth Bpa^eHMn 
onpeAe/iPiOT M3 cooTHoiueHun 
Ki(o 1 +K2&>2 +6) 3 = 0i 

rAe 

<d 1 ,o>2 -yrnoBbie ckopoctm BpameHnq aoxpyr 
cboux ocetf BbiiueynoMnHyTbix conpn>xeHHbix 
aneMeHTOB, 

w 3 - yrnoBaa cxopocTb spaiAeHww 3BeHa 

CMHXpOHH3HpyiOmeM CBR3M, 

K 1p K 2 - nOCTO«HHbie K03<ptpHmieHTbl CB«3M, 

npM 3TOM OAHOBpewieHHO c BpaiAeHneM 
conpfl>xeHHbix aneMeHTos BOKpyr cbomx ocefi 
ocyiAecTannioT Aono/iHUTe/ibHO rmaHeTapHoe 
BpaiAeHne nioooro H3 conpn>KeHHbix sneMeHTOB 
Boxpyr och Apyroro sneMeHTa, a BennMUHbi 
yrnoBbix cxopocTe^ BpaiAeHun conpqxeHHbix 

SJieMeHTOB Bbl6MpaK>T H3 COOTHOUJeHMfl 
(Z-1) mr Z<02 + <flo = °. 
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rp,e &>i - ymosafl CKopocTb BpameHMA BOKpyr 
CBoeM" ocm sjneMeHTa, noBepxHOCTb KOTOporo 
BbinoriHeHa b BMAe KpMBonuHetfHOM 
nosepxHOCTM, 

«2 - yrnoBafl CKopocTb BpameHun BOKpyr 
cBoePi ocm sneweHTa, noBepxHOCTb KOToporo 
BbinoriHeHa b cfcopwie BHyTpeHHetf nnn HapywHofi 
orn6aiOLneCi cewiewcTBa noBepXHocTePi, 
o6pa30BaHHoro c noMombio BbiweynoMHHyTotf 

KpHBOriUHeflHOM nOBepXHOCTM, 

m 0 - ymoBafl CKopocTb ABMweHMfl ocm 
snewieHTa, coBepwaKDmero nnaneTapHoe 
Bpain,eHne, 

2 - uenoe hmcjio, Z>1 . 

KpOMe 3Toro, Ji>o6bie Asa BpameHMfl us 
BpameHufi AByx conpn>KeHHbix 3JieMeHTOB 
BOKpyr cbomx ocefi m 3BeHa cnHxpoHnanpyiou^eCi 
cb«3h MoryT c^iHxpoHM3npoBaTb wie>KAy co6ofi. 

Kpoiwie 3Toro, nepeAany abm^kshufi ot oahoto 
oneMeHTa ApyroMy MoryT ocymecTsnyiTb nyieM 
BBeAeHUfl b MexaHnnecKoe conpuKOCHOBeHuie 
KpuBonnHePiHbie noBepXHOCTM oxBaTbiBaKDii^ero 
m oxBaTbiBaewioro conpnweHHbix aneMeHTOB c 
o6pa30BaHneM npn stom KHHeMaTvmecKoii napbi. 
Han6o^ee 6jim3kmm TexHMHecKMM pemeHnew k 
npeAno>KeHHOMy ycipowicTBy flBJiaeTCfl 
TpoxonAHan o6-beMHa?i MaainHa, coAepaomafl 

KOpnyC C OCHOBHOtf OCbtO, B KOTOpOM 

pacnojioweHbi oxBaTbiBaioiAM^ m oxBaTbiBaeMbivi 
conpaweHHbie sneMeHTbi c BosMowHOdbio 
o6pa30BaHMA paocwux KaMep, 
cnHXpoHM3npyioiAan CB«3b Me>KAy 
conpnweHHbiMn aneMeHTaMn, npw dtom oamh 143 
conpflxeHHbix 3/ieMeHTOB BbinojiHeH c 

nOBepXHOCTbK) B CpOpMe KpHBOflMHeilHO^ 

noBepXHOCTn, a APyotf sneMeHT - b BMAe 
HapyjKHoPi mjim BHyTpeHHetf orn6aK)ineM 
cerwieCicTBa BbiweynoMflHyTOM KpMBO/inHewHoPi 

nOBepXHOCTM. 

PaoonMe Kawiepbi o6pa30BaHbi 

oxBaTbiBaMDmuM v\ oxBaTbiBaeiuibiM sneMet-rraMn 

M AByMfl WIOCKMMM TOpLieBblMH CT6HK3MM, 

CMHxpoHnsaTop o6pa30BaH 3y6naTOM napofi, 
BKjuonaiometf wecTepHM BHeiuHero n 
BHyTpewHero sai^enneHUR, npn stom b Kopnyce 

pa3MemeH SKCL^eHTpMKOBblfl Bail C KOpeHHbIMM 
LiiefiKaMH H POTOP, MMeiOlAMft HeCKOJlbKO BepiUMH 

c Ayroo6pa3HbJMM cToponaMM, pasiwieiAeHHbifi 

UJapHMpHO Ha 3KCLieHTpHKe 3KCL|eHTpHKOBOrO 

Bana h >KecTKo coeAMHeHHbift" c tuecTepHeft 
BHyTpeHHero 3auienjieHMfl, HaxoAfliUMficn b 
nocTOPHHOM 3auenneHnn c njecTepweM 
BHeiuHero 3ai4enjieHMfl -ropijeBOM ctbhkh 
/CyXOMHUHOB P. M. TpoxonAHbie poTopHbie 
KOMnpeccopbi. M3A- o6*beAHHeHne Buima WKona, 
rocyHMBepCMTeT, XapbKOB, 1975 r., <rrp. 70-71/. 

M3BecTHoe ycTpoi^CTBO oGnaAaeT oahom 
He3aBHCMMoR CTeneHbto cBoooAbi 

BpaiAaieiibHoro ABuweHmi m orpa h hhsh h bi m m 

TeXHMMeCKMMH B03MO)KHOCTflMM, He 

no3Bon«K)iAMMM yBeriMHUTb KonnMecTBO pa6oMnx 
u^nicnoB, ocytAecTB/iflewibix sa oamh o6opoT 
/nepnoA o6paiAeHMfl/ 3/ieMeHTOB 
BbiTecHMTenbHoCi napw, a Taiwe noBbicuiTb KHfl 
BBUfly HanuMMR peaKrn bhom cunbi Ha onopax 
HenoABui>KHoro Kopnyca MantviHbt. Tax, 
HanpuiMep, b ABuraTene BaHKenn oahh nofiHbit^ 

I4MKJ1, paBHblft HeTblpeM yKa3aHHbIM pa60HMM 

i^MKJiaM, ocyiAecTsnfleTCH 33 TpM o6opoTa 
3Kci^eHTpnKOBoro Bana. Kpoiwe Toro, y 

H3B©CTHblX 06*beMHblX TpOXOMAHblX MaiUMH Ha 

onopw HenoABM>KHoro Kopnyca ASMCTsyioT 
cyiAecTBeHHwe CTaTunecKufi peaKTMBHbifi n 

MHepUHOHHblM MOMGHTbl, HTO CHIri)K3&T MX 

HaAe)KHocTb m AonroBesHocTb. 
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3aAaMe^, Ha peiueHMe kotopom HanpaBneno 
nacTOfliAee M3o6peTeHMe ( SBjriJieTCR 

paCLUMpeHMe TeXHMMeCKMX M CpyHKL^MOHanbHblX 

B03Mo>KHOCTeM nyieM ysenMHeHMfi MMcna 
He3aBMCMMbix CTeneHeM CBo6oAbi 

BpamaTeribHoro abm^shma ao AByx n 
ysejiMHeHMfl AnanasoHa nepeAaTOMHbix 

OTHOllieHMM MexaHM3MOB C KpMBOJIMHeMHblMM 

sneMeHTaMM m yBenMMeHMn MMcna pa^oMMX 

t4MKTIOB M3MeHeHMfl 06-beMOB BbtTeCHMTeHbHblX 

Karwep 3a oamh o6opot npMBOAHoro Bana c 
OAHOBpeMeHHbiM yMenbiueHMeM 3HaMeHMtf 
cyMMapHoro Maxosoro wiowieHTa m peaKi^MM Ha 

OnOpaX 06-beMHblX TpOXOMAHblX MaiilMH. 

flnn AOCTMxeHMR yKa3aHHoro Bbiuje 
TexHMMecKoro pe3ynbTaTa b M3BecTH0M waiuuHe 
o6"beMHoro paciuMpeHMfl /BbnecHeHMH/, 
coAep>Kat^e^ Kopnyc c ochobhoA ocbio, 
oxBaTbiBaioiAMM m oxBaTbiBaeMbiM conpnxeHHbie 

3JieMeHTbl, yCTaHOBJieHHbie C B03M0)KH0CTbK) 

o6pa30BaHMfi pa6oHMX Kawiep, m cMHxpoHH3aTop, 
MivieioiAMM no MenbiueM Mepe oaho 3Beno, oamh 
M3 conpji>KeHHbix sneMeHTOB LUapHMpHO 
ycTaHOBneH b Kopnyce mjim cMHXpOHM3aTope c 

B03M0>KH0CTbK) BpaiAeHUfl BOKpyr OCHOBHOM OCM, 

a BTopofi conpaweHHbiM aneiweHT ycTaHOBJieH b 

CMHXpOHM3aTOpe C B03MO>KHOCTblO 

nnaneTapHoro BpameHMP BOKpyr ocm nepBoro 
sneMeHTa, npM stom oauh M3 conpn>KeHHbix 

SJieMeHTOB BbinOJIHeH C KpMBOJlMHeMHOM 

noBepxHocTbio, a ApyroM sneMeHT - b BMAe 
Hapy>KHOM mjim BHyrpeHHeM orM6aioiAeM 
ceMeMcsa noBepXHOCTeCH, o6pa30BaHHoro c 
noMoiAbiO BbimeynoMsiHyTOM KpMBoriMHePiHOM 
nosepxHOCTM, cMHxpoHMsaTOp ycTaHOBneH b 

KOpnyce C B03M0>KH0CTbKD BpaiMeHMfl 
OTHOCMTenbHO OCHOBHOM OCM, npM 3TOM no 

MeHbiuei^ Mepe oakh M3 conpn>KeHHbix 
sneMeHTOB m cMHxpoHM3aTOp mjim no MeHbiuef^ 
Mepe ABa conpqxeHHbix aneMeHTa CB«3aHbi 
MeacAy co6o« c o6pa30BaHMeM KMHeMaTMnecKO^ 

t^enM, yCTaHOBJieHHOtt C B03MO>KHOCTblO 

CMHxpoHM3aL^MM BpameHMM AByx conpsxeHHbix 
sneMeHTOB BOKpyr cbomx oce^ mjim BpauueHMfl 

OAHOTO M3 COnpjWKeHHblX 3JieMeHTOB BOKpyr 

cBoei^ ocm m BpameHMH ocm Apyroro 
conpaaceHHoro sneMeHTa, coBepujawiAero 
nnaHeiapHoe spaiAeHMe, BOKpyr ochobhoCi ocm, 

B COOTBeTCTBWVi C COOTHOLtieHMeM 
Kio>i + K2W2 +e) 3 = 0. 

rAe <0 1t a>2 - yrnosbje ckopoctm BpaiAeHM^ 
BOKpyr cbomx ocetf BbiaieynoMSHyTbix 

COnpjIJKeHHblX 3JieMeHTOB, 

o> 0 - yrjioBan CKopocTb BpaiAeHMn ocm 
sneMeHTa, coBepiuawiAero nnaHeTapHoe 

ABMJKeHMe, 

K1, K 2 - nOCTOflHHbie KO300Ml^MeHTW CBH3M, 

npM stom JiK)6b»e Asa M3 Tpex BbiujeynoMflHyTbix 
BpaiMeHMM g>o.<o 1 ,&>2 He3aBMCMMbi APyr ot APyra. 

KpOMe GToro, MaujMHa mokct 6biTb 
CHa6x<eHa AonoxiHMTenbHbiM CMHxpoHM3aTopOM, 
CBnaaHHbiM no KpaMHeM Mepe c Jito6biMM AsyMfl 
M3 cneAywiAMx HacTetf o6"beMHOM MauJMHbi - 
CMHxpoHM3aTopOM, KopnycoM, conpq>KeHHbiMM 
sneMeHTaMM. 

KpoMe 3Toro, AononHMTejibHbiti 

CMHXpOHM3aTOp MO>KeT GblTb BbinOJIHeH B BMAe 

nepeAanM c nepeAaTOHHbiM OTHomeHMeM , 
paBHbiM nnioc mjim MMHyc eAMHMue, MnM 
MexaHMSMa KpyroBoro nocTynaiejibHoro 
ABMKeHMfl OAHoro M3 conpyi>KeHHbix sneMeHTOB, 
mjim KyjiMCHoro MexaHMSMa, mjim MHBepiopa 
HanpaBneHkin BpameHnq. 

KpoMe 3Toro, MaiuMHa MO>KeT 6biTb 
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CHa6>KeHa AononHMTenbHoCi loiHeMaTMMecKofi 

UenbMD, CBH3aHHOM C nK)6blMM AByMfl M3 

cneayrai^nx MacTeB iwaujuHbi 

CMHXpOHMSaTOpOM, KOpnyCOM. COnpfl)KeHHb(MM 

oneMSHTaMM c B03M0>KH0CTbK> yMeHbiueHMq Ha 
eflMHMi^y KO/inMecTBa nesaBMCMMbix CTeneneu 5 

CB060AW MaiUMHbl. 

Kpoiwe 3Toro, AononHMTenbHan 
KHHeMaTMHecKan Ljenb McmceT 6biTb BbinonHeHa 
a bwas nnaHeTapHofi 3y6naTOM nepeAa«-iM. 

KpOMe 3Toro, oamh ms conpflweHHbix 

GJieWieHTOB BbJnOJlHeH C LJMnMHAPMHeCKMMM 
L^eBKaMM. 

KpoMe 3Toro, oHa MOweT 6biTb CHa6«eHa 
ycTpoPiCTBaMM nepeAaMM BpameHMM, 
cBfl3aHHbJMM no MeHbiLieCi wiepe c abyma us 
cneAywiAnx BpamaK>muxcfl MacTefl MawMHbi: 75 
conpflKeHHbJMM ajieiweHTaMn m 

AOnOJlHUTe/lbHblM CMHXDOHM3aT0pOM, M 

LtMBto 11414 Miii cpeACTBa a^h coeAMHeHMH no 
MeHbwetf Mepe c AByMs BpamajoiuMMMCfl 
aneMeHTaMH BHeujHMx ycrpoMCTB. 

Kpoiwe 3Toro, OHa MOweT 6biTb cHa6)KeHa «?0 
AononHHTenbHbiMu oxBaTbisawiAHMn m 
oxBaTbiBaeMbiMn conpnweHHbiMM sneMem-aMM. 
Bbino/iHeHHfcjMn c BbiiueynoMflHyToft 

KpMBOJlUHeMHOCi nOBepXHOCTbK) 

orpaHUMeHHOft orvi6aiometf cewiePicTBa 
BbiiueynoMflHyTotf KpuBonnHeklHOft ^ 5 

nOBepXHOCTbK), ycTaHOBneHHbiMM c 

BOSMOKHOCTbK) 06pa30BaHMfl AOnOJlHMTeHbHblX 
paOOMMX KaMep M C BO3M0)KHOCTbK> 

BpaiAaTe/ibHoro u nnaHeTapHoro AB^KeHMM. npw 
3TOM Bee conpn>KeHHbie sneMeHTbi 3Q 
pacnonoxenbi win coocho praom, nnn 
KoaKcuaribHO b Kaiwiepax Apyr OTHOCMTenbHo 
Apyra m cBflsaHbj oahm c ApyruMM. 

KpOMe 3Toro, oamh M3 BbJiueynoMHHyTbix 
conpjuKeHHbix aneMeHTOB MoweT 6biTb wecTKO 

COeAMHeH C OAHMM AOnO^HMTe/lbHbJM 35 

conpflwew-ibiM 3/ieMeHTOM, Apyrofi 
conpnxeHHbiCi aneMeHT wecTKo coeAHHeH c 

BTOpbJM AOnOJlHMTeilbHblM COnpJDKeHHbIM 

sneMeHTOM, npn stom ynoMAHyTbie aneMeHTbi 
ycTaHoaneHbi b paoonux KaMepax Apyr 
ot h ocMTen b h o Apyra Koa Kenan bHo. 40 

KpoMe aToro, oxBaTbiBawiAne m 
oxBaTbisaeMbie conpnxeHHbie aneMeHTbi MoryT 

6blTb yCTaHOBJieHbl C B03MO)KHOCTblO 

MexaHMMscKoro conpMKocHOBeHMfl mx 

KpuBonnHe^Hbix noBepXHOCTeK n o6pa30saHM5i 

npw 3Tom KMHeMaTMMecKOM napw. 45 

Ha cfeMr. 1 M3o6pa)KeHa cxeMa, noflomiomafl 
cnoco6 npeo6pa30BaHM« ABtwcei-ivifl b 

TpOXOHAHOM o6"beMHOM MaUJMHe. 

Ha 0wr. 2 - nonepenHoe ceqeHne paOoMux 
KaMep o6"beMHo« MawMHbi c AononHMTenbHbiMM £Q 

OXBaTblBaWIAHMM M OXBaTblBaeMbIMM 

aneMeHTaMM. 

Ha 0nr. 3 - npOAO/ibUbifl pa3Mep o6i>eMHOM 
MaiUMHbl, BbinOJIHeHHOfi c KpyroBWM 

nocTynaTe/ibHbJM ABMaceHMeM oxBarbiBaeMoro 
sneMeHTa, npo0nnb KOToporo Bbtno/iHeH no 55 
BHyTpeHHeii orn6aK>mevi. 

Ha <t>nr. 4 - ceMeHMe A-A no cfenr. 3 
Ha (pv\r. 5 - npoAOJibHufi pasMep o6"beMHOii 
MaiUMHbl, BbinormeHHofi c KpyroBbiM 
nocTynaTenbHbiM ABM)KeHneM oxBaTbisaeMoro 
sneMeHTa, npo4>nnb KOToporo BbinonHeH no 60 
AByxAyroBoii TpoxonAe. 

Ha 4>ur. 6 - ceneHne 5-5 no <t>nr. 5 
Ha 0nr. 7 - npoAOJibHbifi pa3Mep o6"beMHoR 
MaiUMHbl, BbinofiHeHHOi* c KpyrosbiM 
nocTynaTe/ibHbiM ABvuKenvieM oxBaTbiBaioiAero 
3/ieMeHTa, npo<$)nnb KOToporo BwnonHeH no 



AByxAyroBoii TpoxonAe. 

Ha <$>nr. 8 - ceMeHne B-B no <fcw\ 7 

Ha 0nr. 9 - npoAO/ibHbii* pa3Mep o6i,eMHoPi 

MaiilUHbl C CHHXpOHM3aTODOM, BbinOJIHeHHbIM B 

BMAe 3y6MaTbix KOJiec c nnaneTapHbiM 
ABUMceHneM oxBaTbisaeMoro 3/ieMeHTa, 
npoc^nnb KOToporo Bbino/meH no BHyTpeHHePi 
orn6atoiAeCi. 

Ha 0nr. 10 - ceneHMe T-r no <t>nr.9. 

npeAno)KeHHbi^ cnoco6 npeo6pa30BaHn« 

ABWKeHWfl B 06"beMH0ft MaiiJMHe. BbinO/lHSHHOM c 
COnpfUKeHHblMM SJieMeHTaMM KpHBOnHHeClHOM 

0opMbi, ocymecTRnneTCfl c^eAyHDinnM o6pa30M. 
Co3AaeTc« B3anMocB«3aHHoe BpameHue c 
AByMA deneHflMM cboooaw spa 114a Ten bHoro 
ABnaceHMfl KMHeMaTimecKM conpq>»ceHHbix 
oxBaTbiBa»oiAero n oxBaTbiBaeMoro aneMeHTOB m 
3BeHbeB CMHxpoHH3am^n, co3AaeTCfl kirin 
nnaneTapHoe BpaneHne OAHoro H3 
conpq>KeHHbix sneMeHToa, hjim co3AaeTcfl 
6npoTaTMBHoe BpaiAeHne o6onx 

BbnueynoMflHyTbix 3/ieMeHTOB. orpaHMMeHHbix 
B3anMoorn6a»omMMn noBepxHOcmMn. 

BbinOJIHeHHbIMM Ha OAHOM HX COnpflJKeHHbJX 
SJieMeHTOB B BMAe l^MKnOMAb! TpOXOHAbl, 

SKBHAMcraHTbt BbiiueynoMflHyTbix noBepxHOcrePi, 

KpHBOJlUHeMHOM nOBepXHOCTM, 6/1M3KOM K 

BbnueynoMflHyTbiM, nn6o b 0opMe 0parMeHTOB 
BbiiueynoMflHyTbrx noBepXHOCTeii, a Ha ApyroM b 
BHAe Hapy>KHOM unu BHyTpeHHeM orwoaioiAeM 
ceMePicTBa BbioieynoMflHyTbix KpuBO/iMHe^Hbix 
nosepXHOCTePi n o6pa3yKDiAne pa6onne 
/BbrrecHMTejibHbie/ xaMepbi. 

Ha npeACtaB/ieHHOM unnKXiTpaL^MOHHOM 
MaTepnane b KanecTBe oxBaTWBa»oiAero m 
oxBaTbiBaeMoro aneMeHTB npeACTaaneHbi 

COOTBeTCTBeHHO pOTop M CTaTOp o6"beMHOM 

MaiuinHbt. 

B KanecTBe npuMepa peajiMsat^MM cnoco6a 
npeACTaBnena o6"beMHaa MaujMHa, b kotopom 
oxBaTbtaaeMbiii sneMeHT Bbino/iHeH b BHAe 
poTopa 1 /cpur. 1/ TpexyrnoBoi^ cfiopMbi, 
npocjjurib KOToporo Bbino/iHeH no BHyTpeHHefl 
on/ieaKJinefi. Z = 3, npo0vuib pa6oMe^ nonocTM 
oxBaTbiBatomero 3/ieMeHTa - daTopa 5 
Bbino/iHeH no AByxAyroBOM 3nnTpoxonAe. Potop 
1 nepeMeiAaioT nnaHeiapHo, T.e. c ynnoBofi 
CKopocTbK) o no oicpy>KHOCTM Ha yrcm e BOKpyr 
ueHTpa O no oxpyjKHoc™. npoxoA«iMefl nepe3 
ToHKy 0 1( a caM poTop BpaujaiOT c ymoBoCi 
CKopocTbK) o>/3 BOKpyr CBoero i^eHTpa 0<\ b 
wanpaBneHUM, coBnaAaiOLAeM c nepewieu^eHneM 
ero LteHTpa no OKpy)KHocTn, TaK mto ero TpM 

BeplDMHbl A 1t A 2 , A3 CKOJlb3«T no SriMTDOXOMAe 

daTopa, He oTpbiBaacb ot Hee. B nnaHeTapHOM 
pe)KMMe ABn>KeHMA annTpoxonAa CTaTopa 5 
HenoABioKHa. 

Bboamtca AononHMTenbHa« HesaBMCMMan 
CTeneHb cBo6oAb' Bpau^aTenbHoro ABMxeHUfl 
conpq>KeHHbix 3/ieMeHTOB, HanpMMep, 
ocyiAecTBnfltoT Tpn BpaiAaTeribHbix ABMxeHnw, 

ABa M3 KOTOpblX Bbl6MpaK)T HesaBUCUMO, a 

MMeHHo npn nnaHeTapHOM ABM)KeHMM oahoto m3 

COnpflJKeHHblX STieMeHTOB OCyii^eCTBTIJllOT 

AonoriHMTenbHo BpameHne BToporo 

conpflraeMoro sneMeHTa BOKpyr ero ocm, a npn 

6MDOTaTMBHOM BpaLL\eHHH OOOMX conpR>tceHHbix 

sneMeHTOB ocymecTBnflioT AononHMTenbHo 
nnaHeTapHoe ABUKeHne oahofo M3 
conpn>KeHHbix aneMeHTOB BOKpyr ocm Apyroro 
sneMeHTa, npw 3tom ycraHaBnuBasoT HananbHyio 
0aay m nanpaaneHMe Ka>KAoro ms BpaiueHMM, a 
BenMHMHbi yrnoBwx CKOpocTefi BpamenuM 
BbJiueynoMJiHyTbix conpflKeHHbix aneMeHTOB 

Bbl6npaK)T B COOTBeTCTBMM C 3aBMCMMOCTf1MV1 
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rfle - yrnoBan cKopocTb Bpau\eHM* BOKpyr 
CBoetf ocm aneMeHTa, noBepxHocTb KOTOporo 
BbinoriHeHa b cpopMe BbtweynoMHHyTbix 
KpuBOJiMHe^Hbix noBepxHocTefi, w 2 - ymoBan 
CKopocTb Bpau^eHun BOKpyr cBoefi ocm 
aneMeHTa, noBepxHocTb KOTOporo BbinoriHeHa b 
cpopMe BHyTpeHHeft wnn Hapy>KHott orM6a>OLAeM 
ceMePicTBa BbiweynoMflHyTbix KpuBonnHefiHbix 
nosepxHocTeCi, to 3 - yrnoBaa CKopocTb 
BpameHMfl 3BeHa cnHXpOHH3Hpy>omeCi 
cb«3h, w 0 - ymoBan CKopocTb ABUweHita ocm 
aneMeHTa, coBepiuaiomero nnaHeTapHoe 
ABWKeHwe, K 1( K2- nocTOAHHbie KOscpcpwuMeHTbt 
CBH3H, Z - MMcno BepiuMH o™6aK)LAeM 
BbiiueynoM«HyToro ceMeficTBa Kpn Bonn Hew hux 
noBepxHocTe^, nio6oe ijenoe HMcno. 6onbiuee 
1, K - JiK)6oe fleMCTBurenbHoe mmcjio. 

flo6aBn«ji k njiaHeTapHowiy abh>kbhmkd 

pOTOpa 6l/ipOTaTt/IBHbltf BMA AB^DKeHMfl, T.e. 

3acTaBrmewi poTop n craTop AononHMTenbHo 
BpamaTbca BOKpyr cbomx ueHTpoB O' n b 

oahom HanpaB/ieHHn, npoTMBononoao-ioM 
HanpaBneHMio nnaHeTapHoro ABMweHMfl pOTOpa 
c yrnoBbiMM CKOpocTAMn - 2/3/ co /pOTOp/ m 

- to /CTaTOp/. 

PoTop b 3tom cnyMae npMo6peTaeT 
cyMMapHyra CKopocTb coocTBeHHoro BpameHnyi 
BOKpyr CBoero i^eHrpa, paBHy>o (o/3-2/3 w = 

- w/3, \a yron noBopOTa ^ = -6/n 

BOKpyr L^eHTp poTopa coxpaHMT cbohd 

CKOpOCTb ABVDKeHMR no OKpyXCHOCTM + & \A 

yron e, a CTaTOp npno6peTaeT CKopocTb -co . 

3TO rOBOpWT O TOM, HTO 

BepmnHb» A ^' A 2' A 3 TpeyroxibHoro poTopa 

6yAyT b 3tom cnyMae onucbiBaTb rnnoTpoxonAy 
v\ CKonbSMTb oAHOBpeMeHHO no BpainatOLAeficfl 
BOKpyr CBoero i^eHTpa c yrnoBofl CKopocTbK) 

- © annTpoxoi/iAe CTaTopa, He oTpbtBaacb ot 
Hee. Unxn n3MeHeHnji oahoto 3aMKHyioro 
o6"beMa Me>KAy poTopoM n cTaiopowi 
yweHbiuaeTcn ao - 45 0 yrna noBopoTa poTopa 
BOKpyr CBoero LjeHTpa wnn, hto cooTBeTCTByeT 
+ 135° yrna noBopoTa i^eHTpa poTopa - m - 
135° yrna noBopoTa Kopnyca BOKpyr ijeHTpa 
snmpoxonAbi, T.e. Ljwai coKpaTMnc* no 

CpaBHeHMK) C M3BeCTHblM 6nM>Ka«UJMM 

nnaHeTapHbiM aHanoroM c HenoABM>KHOi7i 
anMTpoxonAoK m TpexBepwMHHbiM pOTOpOM b 
ABa pa3a /cooTBeTCTBeHHo B03pocno b Asa pa3a 
KonnnecTBO UMKnos 3a o6opoT/, a no cpaBHeHMto 
c 6npoTaTMBHO« BpaiAaTenbHoR cxeMofi - b 
neTbipe pa3a, hto CBKAeTenbCTByeT o 
B03M05KH0CTH HHTeHCwcfcMKauMW 
TepMOAnnaMMHecKnx i^nxnoB npw T3kom 
npeo6pa30BaHMM ABnweHnq. 

KpoMe Toro, ueHTp poTopa n CTaTOp 
BpaiAaioTcn b npoTMBononoaoibix 
HanpaBneHMJix, t. e. kohtppotopho, hto 
no3Bon«eT 3HaMirrenbHO ywieHbujMTb 

CyMMapHblR KM HeTMHeCKM M peaKTMBHblft 
MOMeHTbl MaLliklHbl. 

L-Iukh MSMeHeHMn paooMero oCrbeMa b 
snMTpoxoMAHoCi cxeiwe c nnaHeTapHbiM 
ABMKeHMeM poTopa /c BHyTpeHHeR on/i6aK)iAeM7 



c AononHMTenbHWM BpameHMeM CTaTopa 
/snMTpoxoMAbi/ Ha cpi/ir. 1, paBHbIM 45°, MO)KeT 
6biTb nonyneH npM Z = 3 u AByxAyroBofi 
snMTpoxoMAe npn pa3nuHHbix yrnoBwx 
HananbHbix cpa3ax i^eHTpa poTopa n 
cooTHooieHunx ymoBbix CKOpocrrePi sneMeHTOB n 

HX UeHTpOB, B HaCTHOCTM, COOTHOLUeHMM 

yrnoBbix cKopocTeCi BpaiAeH^fl 3neMeHTOB 
BOKpyr CBOMX L^eHTpOB K yrnoBOM CKOpOCTM 

L^enTpa sneMeHTa, coBepiuaKDLAero 

nnaHeTapnoe ABH>KeHne, T.e. co^too m w^wo 

B MacTHc^.Tn, npM BHyTpeHHefi oru6atoiAew 
poTopa 1 m inMTpoxoMAe CTaTopa 5 Mnn npn 

MCXOAHOM TMnOTpOXOMAe pOTOpa 1 M BHeiJJHeM 

orM6atoiAeM ceMe^CTBa TpoxoMA CTaTopa 5 
nnaHeTapHoe ABM>KeHMe poTopa 1 MOKeT 6biTb 
onMcano cooTHOLoeHMeM e 4 . p .+1/Z e p , rAe 
e 4 . p . m e p - eAMHMMHbie opTbi BeiaopoB yrnoBOM 
ckopoctm LteHTpa poTopa 1 n poTopa. flo6aBHM K 
3TOMy ABM>KeHMMD 6m poTaTM bh oe BpaiAeHMe, 
onMCbiBaewoe Bbipa>KeHneM 

K e T . K +K(Z-1)/Z e p , nonyHMM K 
e T .« + e 4 . p +[1+K(Z-1)]/Ze p . 

l/l3 npMBeAeHHoro cneAyeT, hto npn 
BbinonHeHMM noBepXHOCTM sneweHTa, 
coBepiuaHDiAero nnaHeTapHoe ABMMeHMe, b 
cpopiwe BHyTpeHHeK wnn napy>KHO^ orn6a»oiAeM 
cewieMCTBa KpMBonMHeMHbix noBepxHOCTei^, a 
noBepxHOCTn sneiweHTa, coBepujaioiAero 
BpauieHMe BOKpyr CBoero HenoABM>KHoro 
i^eHTpa, b cpopiwie KpnBonMHe^Hbix 
noBepxHocTefi, oTHOiueHMfl yrnoBoCi ckopoctm 
sneMeHTa, coBepiuaKDu^ero BpameHne BOKpyr 
CBoero HenoABM>KHoro i^eHTpa m yrnoBow 
ckopoctm spaiAeHMfl /BOKpyr CBoero ^eHTpa/ 
sneMeHTa, coBepitiaioiAero nnaHeTapHoe 

ABMWeHMe, K ymOBOM CKOpOCTM ABMWeHMfl 

i^eHTpa snewieHTa. coBepujajoiuero 

nnaHeTapHoe ABM>K©HMe, paBHbi 

COOTBeTCTBeHHO K M [(Z-1 )K+ 1 ]/Z. 

TaK, Hanpniwep, Z = 3, nnaHeTapHOM 
ABMKeHMM oxBaTbiBaeMoro snewieHTa poTopa c 
BHyTpeHHeii orn6a»oiAeM m AononHMTenbHbtM 
BpaiAeHMew snnTpoxonAbi Kopnyca m poTopa 
aoxpyr cbomx ueHTpos, MMeeM: 

e = 45°, K = -5, K-j = -5; K 2 = -3; unicn 7 = 
45° noBopoTa i^eHTpa poTopa. 

9 = 1 35° K = - 1 ; Ki = -; K 2 = -1/3; l^ioi y = 
45" noBopoTa BOKpyr CBoero ueHTpa. 

npeAnoweHHbifi cnoco6 npeo6pa30BaHMfl 
ABMxeeHMfl b iwexaHM3Me c conpfl>KeHHbiMn 
sneiwieHTaMM KpMBonMHei^HOi^ cpopMbi 
ocyiAecTBnfleTcn A^cpQ^epeHL^ManbHo 

CBfl3aHHbJM BpaLAeHMeM 3TMX SneMeHTOB M 

3Bena CMHxpoHMSMpyioiAeM can3M, npMHeM 
ckopoctm mx BpaiAeHMfl ycTaHaanMBaiOT s 

COOTBeTCTBMH C 3aBMCMMOCTbK> 
Kicoi+K2t02 + <03= 0, 

rAe 6> 1 ,co 2 / - yrnoBbie ckopoctm BpaiAenMn 
BbiuJeynoMWHyTbix sneMeHTOB, <o 3 - ymoBan 

CKOpOCTb BpaiAeHMfl 3BeHa CMHXpOHMSai^MM, Ki, 

K 2 - nocTosiHHbie KoacpcpMi^MeHTbi cb«3M, npM 

3TOM BenMMMHbl ni06blX AByX CKOpOCTeM 
Bbl6MpaK)T npOM3BOnbHO. npM 3T3KOM 

33BMCMMOCTM, yKa3biBaioiAeR Ha HanMHMe y 
MexaHMSMa AByx creneHeM CBo6oAbi, oh 
pa6oTaeT b KanecTBe AMQ>0epeHi\ManbHoro 
MexaHMSMa. 

Bo3mo>khw cneAyioiAMe BapwaHTbi 
npeo6pa30BaHMe ABMM<eHMfl MexaHM3Ma: 1/ 6e3 
nepeAaHM ABM>KeHMfl Me>KAy oxBaT bi B3 ioiam m m 
oxBaTbiBaeMbtM sneMeHTaMM, b stom cnyMae mx 
ABMxeeHMn onpeAennjoTCH 3BeHbflMM 
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cnnxpoi-M3auuu 6e3 B3aMMOAeftcTBnn caMMx 
conpJweHHbix 3fi6M©HTOBi 21 c nepeAanetf 
BpameHUfl B3anMOAe^cTByioinnMM 
conp«>KeHHbJMM aneMeHTaMM, b stom crtynae 
Kpn bojih Hew Hbie noBepXHocTn oxBaTWBaiomero 
m oxBaTbiBaeMoro 3jism6Htob npMBOAflT b 
MexaHMHecKoe conpMKocHOBeHMe, o6pa3ya 
K^HeMaTMHecKyio napy, n ocymecTB/iHiOT 
nocpeflCTBOM nocneAHefi nepeAany ABMweHMR 
Me>Kfly oxsaTbiBajou|MM n oxBaTbisaeMbiM 
sneMeHTaMn. 

B o6meM cjiywae bo3mo>kho ocymecTaneHMe 
KMHeMaTnMecKoro conpflaceHi/m riK>6oro Mwcna 
flononHHTeribHbix ox sa t bi Ba kd m, n 

oxsaTbiBaeMbix sneMeHTOB, ycTanoBneHHbix b 
AononHHTe/ibHbix ycrrpoficTBax cnHxpoHM3ai4nn c 
B03M05KH0CTbK) BpamaTenbHoro n nnaHeTapHoro 

ABH>KeHMW, npkl STOM OCHOBHbie M 

Aono/iHUTenbHue sneMeHTu MoryT 6biTb 
pacnonoweHbi paqoM m b nonocTax Apyr Apyra. 

Ha 4>nr. 2 npeACTaBneH npniwep peariM3aL4HM 
conpn>KeHn« ujecTn KpnBonnHeMHbix 
noBepxHocTeR neTbipex noABnxcHbix sneMeHTOB. 
B stom BapnaHTe BbinormeHMfl o&beMHofi 
MaiiJHHbt wa Hapy>KHoS noBepxHOdn 
oxBaTbiBaioiAero sneMeHTa - cTaropa 5 
BbinoriHeHa AonojiHmeribHaa KpMBonnHeiiHaq 
noBepXHOdb 30. ripnneM, ecrm BHyTpeHH** 
noBepXHocTb craTopa 5 BbinoriHeHa b BMAe 
Kpn Bonn new Hbix noBepxHocTefi. to 

AonoriHnTenbHafl Hapyamafl noBepXHOdb 30 
oxBarbfBaioinero 3/ieweHTa - poTopa 1 
BbinoriHeHa Tame b BMAe sKBMAucrraHTbi 
KpnBonnHetfHbix noBepxHocrrePi, a ecrw 
BHyTpeHHfln noBepxHOCTb daTopa 5 BbinoriHeHa 
b BUAe Hapy)KHoPi orMoaiomefi ceMeficTBa 
KpMBonnHePiHbix noBepxHOCTeii, to HapyacHyio 
noBepxHOCTb poTopa 1 Bb(noriHflK)T b BnAe 
BHyTpeHHefi orvi6aiometf ceMeficTBa 
KpneonnHeMHbix noBepXHOcrefi. flonoriHMTeribHO 

BBeAeH BTOpOM OXBaTbiBaiOLJ4Htl sneMeHT - 

poTop c nosepxHocTflMM 27 m 31, KoaKCHanbHO 
pacnonoweHHbiB c nepBbiM oxBaTbiBaeMbiM 

3JieMeHTOM - pOTOpOM 1 . flpM STOM BHyTpeHHfl* 

KpuBonnHeCiHafl noBepxHOCTb 31 
AononHMTeribHO oxBaTbiBaiomero sneMenTa 
BbinoriHeHa conpatteHHoi* AononHMTenbHofi 
npy>KHHO« noBepxHOCTb 30 nepBoro 
oxBaTbiBaioiAero sneMeHTa - craTopa 5. 

B npuBeAeHHOM sapnaHTe HeKOTOpbie 
sneMeHT w >KecTKO coeAHHeHbi Apyr c ApyroM. 
TaK, oamh H3 sneiwieHTOB - ciaTop 5 «ecTKo 
coeAHHeH c AonojiHMTeribHbiM sneMeHTOM c 

KpMBOriHHetfHOM nOBepXHOCTbK) 30, 

SKBHA^CTaHTHoR noaepxHOCTM sneiwieHTa- 
CTaTOpa 5, nnn c nosepXHocTbio, onepHeHHotf 
orn6aMDiAe« ceMe&CTsa KpMBoriMHePiHbix 
noBepxHocrrei*; Apyotf sneMeHT c 
noBepxHocTbio 31 wecTKO coeA^neH c APyrnwi 
AonoriHMTenbHbiM sneMeHTOM, BbinoriHeHHbiM c 
nOBepXHOCTbK) 27, npn stom Bee sneMeHTw c 
noBepxHOCTAMM 30, 31, 27, 29 KoaKCuaribHo 
ycTanoaneHbi b nonocTqx Apyr Apyra. 

Cnocoo" npeoGpasosaHMfl ABM>KeHMfl b 
o6teMHOM MaiuuHe no cpur. 2 ocymecTBnaeTCfl 
Tax >Ke, KaK no <pw. 1, ho c y^eTOM 
OAHOBpeMeHHoro KMHeMaTunecKoro 
B3aMMOAeCicTBMji Tpex nap conpaxceHHbix 
noBepxHocTeK. 

O^iaeMHafl MaiuMHa, b KOTopofi peann30BaH 
npeAnoxeHHwft cnoco6, npeAdaBrineT cooom 
HenoABMKHbJM Kopnyc, coAep>KainnM 
oxBaTbiBaHDiAnti m oxBaTbiBaewibifl conp«>KeHHfc>ie 
snewieHTbi, BNnoriHeHHbie cooTBeTCTBeHHo b 
BMAe sneiwieHTOB c conpnxceHHbiMM 



noBepxHOCT^Mn b cpopwie unxrionAbi m/im 

TpOXOMflbl, VUIM SKBHAMCTaHTbl BbJiueynoMRHyTbix 

nosepxHocTefi, nnn KpuBonMHe^HoPi 
noBepxHOCTM. 6rin3Kow k BbJuueynoMflnyTbiM, unw 
B ct>opMe cpparwieHTOB Ha3BaHHbix 
noBepxHocTeM, npn stom oahh m3 conp5i>KeHHbix 
sneMeHTOB orpaHMneH BbiiueynoMflHyTofi 
KpusoriMHeviHOM nOBepXHOCTbK), a Apyrow 
orpaHUMeH Hapy^HoCi hjim BHyTpeHHePi 
ornoaioineM ceMe&cTBa BbiiueynoMPHyTbix 
KpuBonnHeCiHbix noBepxHocTePi, coAep>KaiMn^ 
Ta>0Ke xopnyc n ycTpofiCTBo cnHxpoHnsaqnn - 

CHHXpOHH3aTOp, MeXaHMHeCKM CBfl3b!BaK)LHHM 

Me>KAy cooofi conpH>xeHHbie sneMeHTbi m 
HenoABMXHbiM Kopnyc. B stom MexaHH3Me c 
AByMH cTeneHAMM CBo6oAbi conpfl)KeHHbie 
3/ieMeHTbi ycTaHoaneHbi c B03MO>KHocTbio 

OAHOBpeMeHHOfO B3aHMOCB«3aHHOrO 

nnaHeTapHoro Aan>KeHM« oahofo H3 
BbiiLieynoM«HyTbJX sneMeHTOB soxpyr ocu 
Apyroro 3neMeHTa m BpameHnw LuapHnpHO 
ycTaHoaneHHoro b xopnyce Apyroro 
BbiiueynoMflHyToro srteMeHTa BOKpyr cBoeti ocm. 

06-beMHan MaiunHa cna6>KeHa 
AonoriHMTeribHbiM ycTpoPicTBOM cnHxpoHH3aunn, 
AonoriHmeribHo CBRSbiBafoi^MM Me>KAy co6oft: 
conp?i>KeHHbie 3/ieMeHTbi, ocnoBHoe ycrrpoftcTBO 
CMHxpoHH3am4n m Kopnyc. 

Ha cpur. 3,4 cxeMaTHMHO M3o6pa>KeHa 
AByxcTeneHHan TpoxowAHan o6-beMHan ManiMHa, 
BKriK3HaioiAafl oxBaTbiBaioiAUM sneMeHT b BHAe 
CTaTopa 5 c tpoxohahoPi BHyTpeHHeii 
nOBepXHOCTbK) m nnocKUMM TopueBbiMH 
CTeHKaMn /Ha nepTe>Ke ne noxasaHbi/, 
HenoABn>KHbiK Kopnyc 6, CKHXpoHi/i3upyiomaH 

CBf13b - KpMBOliJMn 7 C KOpeHHblMH ILieMKaMU, 

ujapHwpHO pa3MeiAeHHb«MM b HenoABn>KHOM 
xopnyce 6, oxBarwBaeMbiPi sneMeHT b BMAe 
poTopa 1 c KpwBO/iMHefiHotf HapyxHoft 
nOBepXHOCTbK), pa3MeiAeHHNM ujapnupno Ha 
KoneHHOM meiiKe KpHBOiiiwina 7, 
cnHxp0HH3i/ipyiomnfi sneMeHT, BbinoriHeHHbifi B 
BMAe napannejibHbix KpuBOiunnoB 22, xopeHHbie 
wefiKu KOTopwx liiapHMpHO pa3MemeHbi B 
nenoABHWHOM xopnyce 6, a KoneHHwe tuefiKM 
mapHnpHO pa3MemeHbi b poTope 1, npimeM 
paAnycbi KpuBOiuMna 7 m xpuBoiuvinoB 22 
Bbi6paHbi paBHbiMki, a cTaTop 5 ycTaHOBneH 
tuapHMpHo b HenoABM)KHOM Kopnyce 6 c 

BOSMO)KHOCTbKD BDaiAeHUH BOKpyr CBOeCl OCM M 

MexaHMHecKM cB«saH c AonojiHMTeribHbiM 

MexaHM3MOM CMHXpOHM3at^MM. KpMBOLUMn 7 
COeAMHeH CO CTaTOpOM 5 M C KOpeHHblMM 

uje^xaMM napanneribHbJX xpM bo llj m noB 22 nepe3 
MexaHM3M nepeAa^M BpameHMA, HanpMMep, 
peAyKTop mjim MyribTMnriMKaTop, MMeioiAMf^ 
3y6naTbie Korieca 23, 24, 25, 26. Potop 1 
BbinonneH no 0opMe b BMAe TpexymoeoK 
BHyTpeHHefl orM6aioiAeM, a CTaTop 5 - b BMAe 

AByXAyrOBOM TpOXOMAbl. 

PaooTa b wexaHM3Me npoMcxoAHT no cxeMe 
0Mr.1, ho c xpyroBbiM nocTynaTeribHbiM 
ABMxeHMeM poTopa 1. npM BpameHMM 

KpHBOLUHna 7 KMHeMaTMHeCXafl CBfl3b 3y6HaTb!X 

Konec 23, 24, 25, 26 ooecneMMBaeT BpaujeHMe 
CTaTopa 5 c yrnoBofl cxopocTbio, b AQa pa3a 
MeHbiue« m b npoTMBonono>KHOM nanpaaneHMM 

no OTHOUJeHMK) K KpHBOLUMHy 7. POTOp 1 

6naroAapn napanneribHbiM Kpn bold una m 22 
coBepujaeT KpyroBoe nocrynaTeribHoe 
ABM>KeHMe. npM Z = 3, TpexyrnoBOM poTope 1 c 
BHyTpeHHeCi orMDatou^ePi m AByxAyroBoK 
TpoxoMAe CTaTopa 5 yrnoBoi^ i^mkh MSMeHeHMfl 
saMKHyTbix o6"beMOB paBeH y = 90° no yrny 
noBOpOTa CTaTopa 5, T.e. noriHbjR i4Mxn, 
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BKHK)MaK)U4^ft MeTbipe Tataa, pa6oTbi o6*beMHofi 

MaiJJMHbl npOMCXOAHT 3 a OflHH o6opoT crraTopa 5. 

Ha cfcur. 5 npeACTaBneH BapnaHT 
Bbino;iHeHHfl flByxcreneHHOw o6teMHoPi 
MauuuiHbi, KOTopaq pa6oTaeT aHanornMHO 
waiUMHe no ($>nr. 3, ho b HeM poTop 1 Bbino/iHeH 
c Hapy>KHoPi noBepxHOCTbK) b Bn^e AByxAyroBotf 
Tpoxonflbi, a CTaTop 5 BbinonHen c BHyTpeHHefi 
noBepxHOCTbK) b BUfle TpexflyroBofi Hapy>KHoi* 
orn6aiOLnetf IZ-ZI. B h©m TaioKe poTop 1 
pa3MemeH b KpwBOiimne 22, o6ecneHHBa>omeM 
ero Kpyrosoe nocTynaTenbHoe ABiweHHe BOKpyr 
ocu O, a CTaTop 5 ycTaHOBneH uiapHnpHO b 
Kopnyce c B03Mo>KHOCTbK> BpameHnq. OflHaKo b 
3TOM sapnaHTe poTop 1 m CTaTop 5 o6pa3y»OT 
KMHewiaTHMecKyKD napy, o6ecneMn Barclay *o 
caMOcnHxpoHH3ai4H(o, raK K3K y Hero nucno 
cpopwioo6pa3yioinnx Ayr /Tpn/ Ha 
oxBaTbi Bafou^eM oneMeHTe - CTaTOpe 5 6onbiue, 
neM Ha oxBaTbiBaeMOM sneMeHTe - poTope 1, 
wvieiomeM flBe Ayrn. B stom crtynae He 
Tpe6yeTC« BBeflenne cnHxpOHH3aTopa. 

06"beMHafl MaiunHa pa6oTaeT cneAy>oiAKM 
o6pa30M. 

npn BpameHUM KpuBoujuna 7 /<£nr.5/ poTop 1 
coBspiuasT KpyroBoe nocTynaTexibHOe 
ABn>KeHne b cnHxpoHH3npyioiMeM onewienTe - 
cucTewie napanne/ibHbix KpuBOiunnoB 22. flpn 
ABvwKeHnn poTopa 1 npouicxoAUT 
caM03ai4enneHne poTopa 1 c BHyTpeHHefi 
noBepxHOCTbK) cTaiopa 5, BcneACTBue nero 
CTaTop 5 yBneKaeTCfl potopom 1 h BpamaeTcn b 
Ty xe dopoHy, mto u KpuBomnn 7. 
CooTHoweHne yrnosbix cKopocTefi BpameHHfl 
Bana KpuBoujuna 7 h crraTopa 5 paBHO 3/1/. 

B nswieHflJounnxcfl b npoijecce BpameHwfl 
Bana KpMBOiunna 7 3aMKHyTbix 06-beMax we>KAy 

pOTOpOM 1 , CTaTOpOM 5 H nnOCKHMH TOpL^eBblMH 

CTeHKaMU /He noKa3aHbi/ MoryT 6biTb 
ocyiAecTBiieHbi TepMOAHHaMi/mecKHe L^HKnu 
o6"beMHbix MaiDWH. B nacTHocTn, 
HeTbipexTaKTHbit^ ukixn ABKraTena BHyTpeHHero 
cropaHMA peann3yeTcn b Mexanu3Me cjwr. 5 3a 
oahh ooopoT CTaiopa 5, hto no3BonaeT 
ocymecTBriflTb rasopacnpeAeneHne b 
33MKHyTbix o6"beMax npeACTaaneHHofi Ha 4>nr. 5 
MaiunHbi c noMOiAbio 3onoTHi/iKa /He noKa3ano/ 
Ha HenoflBuwHOM Kopnyce. 

Ha <pur. 7, 8 npeACTas/ieH Apyrofi BapnanT 

BbinOJIHeHUfl TpOXOMAHOfl MaWUHbl C AByMfl 

CTeneHflMM CBo6oAbi, BKntonaKHAero 
AByxAyroBoPi CTaTop 5 Tpoxoi/iAHofi qbopMbi c 

l^eHTpOM 0 H HJIOCKHMM TOpi^eBblMH CTeHKaMU 

/He noKa3aHbi/, TpexAyroBofi poTop 1 c 

KpHBOJlMHeMHOM nOBepXHOCTbK), yCTaHOBJieHHbIM 

b nonocTM CTaiopa 5, HenoABHWHbitf Kopnyc 6, 
MexaHU3M CMHxpoHH3auwn ABMJKeHuR poTopa 1 M 
CTaiopa 5. CMHxpoHH3aTOp Bbino/iHeH b BMAe 
napanne/ibHbix KpuBownnoB 22, KopenHbie 
Lue^Kki KOTOpbix ujapHnpno pa3MemeHbi B 
HenoABMKHOM Kopnyce 6, a KoneHHbie lue&KH 
oiapHnpHo pa3MeiMeHbi b ciaTope 5, npn stom 
CTaTOp MMeeT B03M0>KH0CTb coBepiuaTb 
KpyroBoe nocTynaTenbHoe ABn>KeHne, LjeHTp 
KOTOporo coBMemeH c ocbto O - O Bana poTopa 
1, ycTaHOBJieHHoro niapHnpHo b HenoABUKHOM 
Kopnyce 6 c B03M0>KH0CTbk) BpaiAeHUfl BOKpyr 

CBOeK OCH O - O M KMHeNiaTHMeCKH CBH3aHHOrO c 
CMHXpOHH3MpyK)lAHM snewieHTOM B BHAe 
KpuBoujunoB 22 nepes MexaHM3M nepeAann 
BpaiMeHUfl, Hanpniwep, peAyicrop hjih 
MyjibTunnnKaTop, \AMe\ou\wPi 3y6naTbie Koneca 
23, 24. 

Pa6oTa 06-beMHOii wiaojHHbi <t>wr. 7 npoxoAMT 
no cxerwie cftur.l, ho npn KpyroBOM 



nocTynaTe/ibHOM ABuxeHnn CTaiopa 5. B 3TOfi 
MatiiUHe npn BpameHnn poTopa 1 3y6naTbie 
Ko/ieca 23,24 o6ecneHHBaK)T Bpamenue 
KopeHHbtx LueeK OA^napHbix KpuBoujunos 22, 
wecTKO coeAMHeHHbix c 3y6naTbiMn KonecaMM 24 
c SKCi^eHTpucnTeTOM "e" ( c yrnoBofi crapocTbio, 
Hanpniwep, npw Z=3, b Tpn pasa 6ortbiuei^ 
CKopoc™ Bana poTopa 1 . riocKonbKy 
TpoxonAHbtM Kopnyc 5 LuapHnpHO pa3wiemeH, kbk 
b noABece, b KoneHHbix tue^Kax KpuBoiunnoB 22, 
to npu BpaiueHnn KpuBOiunnoB 22 CTaTop 5 
coBepwaeT KpyroBoe nocTynaTenbHoe 
ABM>KeHne, mto cooTBeTCTByeT cxewie 0nr.1 b 
cnynae BpaiAaTenbHoro ABH>Kennfl poTopa 1 u 
Kpyrosoro nocTynaTenbnoro ABn>KeHnn CTaTopa 
5. 

B BapnaHTax BbinonHeHMJi MaujuHbi, 
noK33aHHbix Ha cpur. 3,5,7, Bbi6op BennnnHbi 
SKci^eHTpucnTeTa "e" He BnnseT Ha BennnnHbi 
AnawieTpoB CMHXpoHM3npyK3iAMX 3y6naTbix Konec 
23,24,25, 26, mto no3Bon«eT npuwieHHTb TaKne 
cxeMbi npu pa6oTe MaiuKHbi b pexuMe 
ABuraTenn BHyTpeHHero cropaHt/m c 
BocnnaMeHeHnewi OKaTMJi, rAe BennnnHa e 
o6biHHO Mana. 

Ha 0nr 9,10 npeACTaBneHa TpoxonAHafl 
MaiunHa c Aeywifl CTenenflMn CBo6oAbi, 
BKnioMatoiAan CTaTop 5 TpoxonAHoCi 0opMbi n 
nnocKHMn Topi4eBbiMn CTeHKaiwin /He noKasaHbi/, 
TpexyrnoBOM poTop 1 c KpusonnHePiHoPi 
HapywHOfi noBepxHOCTbK), HenoABUKHbiCi Kopnyc 

6, cnHxpoHH3npy*ou4yK) cBA3b, BbinonneHHyio b 
BHAe KpuiBoujuna 7, KOpeHHbie lueftKn KOTOporo 
tuapHnpHO pa3MemeHbt b HenoABM>KHOM Kopnyce 
6 c B03Mo>KH0CTbio BpaiAeHun, n napw 3y6naTbix 
Konec 3 m 4, HaxoAfliAUXCfl b nocTOAHHOM 
3ai^enneHnn, oaho ms kotopwx coeAnneHo c 
Potopom 1, a Apyroe - co cTaTopowi 5, 
AononHMTenbHbiti Mexann3M cnHxpoHM3aL^MM - 

CMHXpOHM3aTOp, BbinonHeHHbM B BUflG 3y6HaTblX 

Konec 2 n 8, nocneAHee 1/13 kotopwx 
-BHyTpeHHero 3auenneHMfl, coeAMHeHO c 
HenoABn>KHbiM KopnycoM 6, a APyroe - BHeiUHero 
3ai\enneHMn, ycTaHOBneHO Ha poTope 1. 
noABUKHbie TpoxonAHbiM craTop 5. TpexymoBofi 
poTop 1 Ha SKCijeHTpuKe. Asa 3y6naTbix Koneca 
2 m 3 Ha poTope 1, 3y6naToe Koneco 4 Ha 
tpoxomahom cTaTope 5 m HenoABMXHoe 
3y6naToe Koneco 8 o6pa3yK)T KOHTppOTopHy \o 
TpoxonAHyK) o6"beMHyio MaiunHy. 

PaGoTa tdoxohaho^ o&-beMHo« MaainHbi 
nponcxoAMT cneAyioiAMM o6pa30M. npw 
BpameHnn sKCLieHTpuiKOBoro Bana KpuBOiunna 7 
3y6naToe Koneco 2 poTopa 1 o6KaTbiBaeTcn no 
BHyTpeHHefi noBepxHOCTM HenoABM>*cHoro 
syenaToro Koneca 8 m 3acTaBnneT poTop 1 
coBepiuaTb nnaHeTapHoe AB^eHne. 3y6naToe 
Koneco 3 BpamaeT 3y6naToe Koneco 4 
TpexonAHoro CTaTopa 5, KOTOpbiK BpamaeTCfl 
KOHTppoTopHO no OTHOiueHHK) k Bany KpuBoiuMna 

7. M3MeHeHMR pa6oHMX 06-beMOB KaMep Me>KAy 

POTOPOM 1 , CTaTOpOM 5 \A nnOCKMMM TOpueBblMH 

CTeHKaMn CTaTopa 5 npowcxoAflT b ABa pa3a 
naiue, MeM b npoTOTiine, a BepmnHbi poTopa 
onucbiBaioT runoTpoxonAy u OAHOBpeMeHHO 
cKonb3AT no 3nnTpoxonAe. 

B ashhom cnynae ncnonb30BaH 
cnHxpOHki3aTop. BbinoriHeHHbiM b BMAe napbi 
3y6naTbix Konec 2 n 8. Bo3MO>kho BbinonHeHne 
CMHxpoHM3aTopa b bhab KynncHoro MexaHH3Ma c 
BpaiAaHDLAeflcn KynMCHoPi nnn MHBepTopa 
HanpaBneHwn spameHun /He noKa3aHbi/. 

PoTop 1 m CTaTop 5 b Apynx BapnaHTax 
BbinonHeHUR o6"beMHOM MamnHbi MoryT 6biTb 
BbinonHeHbi B bha© sneMeHTOB LteBOMHoro 
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3a 4 enneHHfl, Koneca c ijHnnHApHHecKHMK 
qeBKaMM n 3y6naToro Koneca c ijuKnoHflajibHotf 
orviSaJomePi. 

B o6meM cnynae Asa Bpaujaiomnxcfl 
3/ieMeHTa tpoxohahoPi MaujuHbi, b tom nncne c 

KOHTppOTOpHWM BpaiHeHHeM, MOryT 6blTb 

CBA3aHbi nocpeflCTBOM nepeflaTOMHbix 
MexaHnsMOB c BpaiMawLUMMMcq sneMeHTaMn 

BHeWHHX yCTDOPlCTB HUM MexaHH3MOB, npn 3TOM 

nepeAana Bpamatoinnxca mombhtob MoweT 

OCymeCTBJlflTbCfl KaK OT TpOXOHAHOPi MaiiJUHbl K 

BHeiUHeMy ycTpoflcTsy, tqk m b o6paTHOM 
HanpasneHnn. TaKaa CB«3b MOweT 
ocymecTBJiflTbcn. HanpuMep, c kohtpdotophoPi 

Typ6MHOl4, KOMnpeCCOpOM UnM KOHTpDOTOpHOPi 

aneiapMHecKOM M3luvihom. 

TpoxonAHan MaujkiHa MoxceT 6biTb cHa6>KeHa 

30J10THVIKOM, yCTaHOBTlSHHblM C B03MO>KHOCTbKD 

cKo/iwKeHMR no TopneBoPi nun nwiwHAPMMecKoPi 
noBepxHoc™ oAHoro M3 conpjweHHbix 
3/ieMeHTOB /He noKa3an/, 

npewMymecTBO u3o6peTeHwq 3aK/iK>HaeTCfl b 
yMeHbtueHUM ymoBoPi npoTflweHHocTH 

TepMOAMHaMMHeCKMX 4HKJIOB. yMeHbiueHnn 

MaxoBoro pe3ynbTnpyiomero MOMema n 
peaKU.nn na onopax MaujHHbi. ynynujeHun 
nuTpoBbix yAe/ibHbix noKa3aTenePi wiaujuHw npn 
peann3aunn AByxcTeneHHoro KOHTppoTopHoro m 
Apymx BapnaHTOB cnoco6a pa6oTbi o6"beMHoPi 
MaujuHw m AByxcTeneHHoCi 06-bewiHOM MauiHHbi 
no M3o6peTeHMfo. 

OopMyna n3o6peTeHna: 

1. Cnoco6 npeo6pa30BaHnfl ABMweHnfl b 
MaujUHe o6"beMHoro pacwnpeHMfl (BbrrecHeHMP), 
wMeiomefi conpsjKeHHbie 3/ieMeHTbi, 
orpaHMHeHHbie B3anMOorn6atouunMn 
noBepxHocTJiMn, BbinonneHHbiMn Ha oahom H3 

COnp«)KeHHblX 3/ieMSHTOB B BMAe 

KpuBonnHefiHoPi noBepxHOdn, a Ha ApyroM - b 
BHAe Hapy>KHofi nnn BHyTpeHHePi on/ioaMDinePi 
ceMewcTBa nosepxHocTePi, o6pa30saHHoro c 
noMOiuwo BbJiueynoMWHyTOfi KpuBonwHefinoii 
noBepXHocTbK), 3aKnhOMaK)LHHMcn b tom, hto 
cosAaioT B3anMocB«3aHHbie BpaiAaTenbHbie 
ABM)KeHM« oxBaTbmaiomero n oxBaTbiBaeiwioro 

COnp«>KeHHb!X SneMeHTOB C B03MOXHOCTbfO 

o6pa30BaHHfl BbiTecHMTenbHbiX pa6onnx Kaiwiep, 
u nocpeACTBOM SBeHbeB CMHXpOHH3npyiomePi 
CBR3H cnHxpoHH3npyjoT BpameHKfl 
oxsaTbtBawiAero n oxBaTbisaeMoro 

conpfl)KeHHbix ajiewieHTOB, oTnwHafoiA>ivicfl TeM, 
hto ocyujecTBUHioT AMCpcpepeHL^ManbHo 
CB«3aHHbie spameHun AByx BbiweynoMflHyTbtx 
conpfl>KeHHbix 3/ieMeHTOB BOKpyr cbomx ocePi v\ 
3BeHa CMHxpOHH3npyioiAe^ CBH3H, ABa 
BpameHun M3 ynoMAHyTwx Bbiiue HanniOTCfl 
He3aBMCMMbiMn Apyr ot Apyra, npHneM yrnoBbie 
CKopocTn BpauneHMM onpeAennjOT us 

COOTHOWeHMfl 

K-jcdi + K2«2 + W3 = 0, 

rAe m 1 ,w 2 - yrnoBbie CKopoc™ BpameHua 
BOKpyr cbomx ocePi BbiweynoMflHyTux 
con pfDK6 H H blX sneMeHTOB; 

6> 3 - yrnoBafl cKopocTb BpaiAeHn« 3BeHa 

CMHXpOHM3MpyK)lneM CBfl3M; 

Kt, K2 - nocroflHHbie K03(p<pm4nenTb! CBR3M, 
npn 3tom OAHOBpeMeHHo c BpameHweM 
conp$i)KeHHbix aneMeHTOB BOKpyr cbovix oceft 
ocyLnecTBJiflWT AonoriHUTenbHo nnaHeTapHoe 
Bpamenne nioooro us conpfiJKeHHbix sneiwieHTOB 
Boxpyr ocm APyroro aneiweHTa, a BennMUHbi 
ymoBbix CKopocTeCi BpamsHMFi conpWKeHHbix 
sneMeHToa Bbi6npaioT M3 cooTHoiueHM« 



rAe w-j - yrnoBafl CKopocTb BpameHufi BOKpyr 
CBoeii ocu sneMeHTa, noBepXHOCTb KOTOporo 
Bbino/iHena b BHAe KpuBonnHeMHoPi 
noBepxHocTn; 
5 w 2 - ymoBan CKopocTb BpaiAennyi BOKpyr 

CBoew ocm sneMeHTa, noBepXHOCTb KOTOporo 
BbinoriHeHa b cpopMe BHyTpenneM nnn HapyacnoM 
orvi6aioiAeM ceMewcTBa noBepXHOCTeft, 
o6pa30BaHHoro c noMombio BbiiueynoM«HyToCi 

KpHBOJlMHeMHOM nOBepXHOCTki; 

10 co 0 - ymoBa« CKopocTb ABwaceHHH ocu 

snewieHTa. coBepiuaioiAero ananeTapHoe 
BpameHwe; 

z - uenoe mmcjio, 2 > 1 . 

2. CnocoC no n.1, OTnvmaK>iAnvicfl TeM, hto 
JS nio6bie Asa BpameHwa H3 BpameHn« AByx 

conpflweHHbix 3/ieMeHTOB BOKpyr cboux ocePi n 
3Bena cnHxpoHM3npyioi4efi cbwh 

CHHXpOHH3MpyK)T MeJKAy CO6OM. 

3. Cnoco6 no n.1 nnn 2, OTnunaiomnvicfl TeM, 
hto nepeAany ABn>KeHMfl ot oahoto sneMeHTa 

20 ApyroMy ocymecTBJi«K>T nyTeM BBeAeHMn b 
MexaHnnecKoe conpuKOCHOBeHne 
KpM Bonn Hetf Hbte noBepxHOCTn oxBaTbiBaHDinero 
m oxsaTbiBaeMoro conp«>KeHHbix sneMenTOB c 
o6pa30BaHneM npn otom KMHeMaTMMecKofi napbi. 

4. MaiunHa o6"beMHoro paciunpeHnw 
25 (BbiTecHeHnn), coAepwamafl KOpnyc c ochobhom 

ocbio, oxBaTbiBaramkiK n oxBaTbtBaeMbiPi 
conp«>KeHHbie sneMeHTbi, ycTaHOBJieHHbie c 
B03M0>KH0CTbK» o6pa30BaHn« pa6oHnx xaMep. n 
cnHXpOHH3aTop, MMewiAnPi no Menbiuefl Mepe 
oaho 3BeHO, oahh H3 conp«)KeHHbix aneMeHTOB 
30 aiapHnpHO ycT3H0BneH b Kopnyce wnn 

CMHXpOHM3aTOpe C B03MO>KHOCTbK> Bpai^eHVIfl 

BOKpyr ocHOBHOfi ocn, a BTopoPi conpRKennbiPi 
sneMeHT ycTaHosneH b cnHxponnsaTope c 
B03MO>KHOCTbKD nnaHeTapHoro Bpau;eHHfl BOKpyr 

3S ocn nepBoro sneMeHTa, npn stom oahh M3 
conpq>KeHHbix 3/ieMeHTOB BbinonHeH c 
KpHBonuHefiHoPi noBepxHOCTbio, a ApyroPi 
sneMeHT - b BHAe Hapy>KHoPi vsm BHyTpeHHePi 
orn6aioiAePi ceMePicTBa nosepxHOCTePi, 
o6pa30BaHHoro c noMombio BbiiueynoM«HyToPi 

40 KpnBOJinHePtHO« noBepxHOCTM, OT/inna 1014a «Cfl 
TeM, hto cnHxpoHM3aTop ycTaHOB/ieH b Kopnyce 

C B03MO)KHOCTblO Bpau^eHMq OTHOCHTenbHO 

ochobhom ocn, npn 3tom no MeHbiuePi Mepe 
oahh ms conp«)KeHHbJX sneMeHTOB n 
cnHxpOHH3aTOp nnn no MeHbiuePi Mepe ABa 
45 conpywceHHbix sneMeHTa CB«3aHbi Me«Ay coooPi 
c o6pa30BaHweM KMHeMaTnnecKoPi i^enn, 

yCT3 H OBJie H HOP) C B03MO)KHOCTbtO 

CMHxpoHnsaunn BpaiAeHH« AByx conpfWKenHux 
aneMeHTOB BOKpyr cbomx ocePi nnn BpaiueHkin 
OAHoro ms conpqjKeHHbix 3/ieMeHTOB BOKpyr 
50 cBoePi ocn n BpaiAeHnn ocm Apyroro 
conp«)KeHHoro aneMeHTa, coBepiuaioi^ero 
nnaHeTapHoe BpameHne, BOKpyr ochobhom ocn b 

COOTBeTCTBUM C COOTHOUJeHneM 

Kig> 1 +K2<02 + coq= 0, 
55 co ,.©2 - yrnoBbie ckopoctm Bpau^eHMfl BOKpyr 

cbomx ocePi BbiiueynoMflHyTbix cx>npH>KeHHbix 

SJieMeHTOBj 

co 0 - yrnosafl CKopocTb BpaiAeHnB ocn 
3/ieMeHTa, coBepiuawiAero nnaHeTapHoe 
60 ABMKeHne; 

K 1( K 2 - nocTOflHHue Kooctxpni^neHTw CBfl3M, 
npn stom ABa H3 Tpex BbiiueynoMflHyTbix 
BpaiAeHMM coo.co-i.co2 He3aBncnMbi APyr ot Apyra. 

5. MaiunHa no n.4, OTnnHaioiAaRC« TeM, hto 
ona cHa6>KeHa AononHnTenbHUM 
cuHxpoHtoaTopoM, cBA3aHHbiM no KoaMHeP) Mepe 



o 

00 



BNSDOCID: <RU 9i4nninr:i 1 ^ 



00 

O 



c jiK>6biMH flsyMW H3 cneAywmnx HacTei* 

06-beMHO« MaUJMHbl - CHHXpOHH3aTOpOM, 

KopnycOM, conpnxeHHbiMM oneMeHTaiviw. 

6. Maiiinna no n.5, ojnma\o\n,a9\cn rem, hto 

flOnonHHTeJlbHblfl CHHXpOHH3aTOp BbinOJIHeH b 

BUfle nepeAasn c nepeAaTOHHbiwi OTHOLueHneM, 
paBHbiM nnroc win MMHyc eflMHMi^e, win 
MexaHnawia KpyroBoro nocTynaTenbHoro 

flBUWeHUH OAHOrO K3 COnpR)KeHHblX 3/ieMeHTOB, 

win KynncHoro MexaHH3Ma, win nnsepTopa 
HanpaBneHnq Bpau^eHUfl. 

7. MauunHa no n.4, win 5. win 6, 
OTnn4aioLL4aflCfl Tew, hto OHa cHa6>KeHa 
AonojiHUTenbHOfi KHHeMaTHMecKoCi i4enbK), 
CBfl3aHHO« c nio6biMM ABywiH n3 cneAyKDiunx 
HacTeFi wiaiuuHbi - cnHxpOHn3aTOpOM, KopnycoM, 

COnpfl>KeHHblMH 3JieMeHTaMH C B03MO>KHOCTbK> 

yMenbiueHun Ha eAUHntty KonnnscTBa 
H63aBHcnMbix creneHePi CBo6oflbi MaumHbi. 

8. ManinHa no n.7, oTnnnaioLAaacfl Tewi, hto 
AonojiHUTenbHan KHH©MaTHM©cKaw L^enb 
Bbino/iHeHa b Bvip,e nnaHeTapHotf 3y6HaTofi 
nepeAann. 

9. MaoiMHa no n.4, win 5, win 6, win 7, 
win 8, OTjMHaioinaflCfl Tewi. hto oa^h M3 
conpfl>KeHHbix anewieHTOB BbinonneH c 
L^nriMHApHHecKHMM ueaKaMn. 

10. MaujnHa no n.4, win 5, win 6, win 7, 
win 8, win 9, oTnnnaiomaflCfl TeM, hto OHa 
cHa6>KeHa ycTpoficTBaMn nepeAann BpaujeH nn, 
cBR33HHbiMH no MeHbiuen Mepe c AByw« H3 
cneAyioiMMX BpamaramuxcH nacTen MaiunHbi: 
conpFi>KSHHbiMM sneMeHTaMn n 
AononHnTenbHbiM cnHxpoHH3aTOpOM n 
nivieKDinnwn cpeACTBa Ana coeAnneHMfl no 
MeHbiuefi wepe c AByMH BpamaiomnMncsi 



anewieHTaMU BHeoiHux ycTpowcTB. 

11. MamnHa no n.4, win 5, win 6, win 7, 
win 8, win 9, win 10, oTnnHa»omaPCR tsm, hto 
OHa cHa6>KeHa AonormnTenbHbiMn 
0XBaTbiBaioiAHMM n oxBaTbiBaeMbiMn 
conp?i)KeHHbiMn 3JieMeHTaMn, BbinoriHeHHbiMn c 
BbiLueynoMAHyTofi KpnBonnHePiHon 
noBepXHOCTbK) win orpaHnneHHoPi orn6aiomen 
cewieflcTBa BbiweynoMHHyToPi KpnBonnHePiHoPi 
noBepXHOCTbK), ycTaHOBfieHHbiwn c 

B03MO>KHOCTbK) 06pa30BaHMfl AOnonHl/ITeJIbHblX 

pa6oHnx Kawep n c B03M0>KH0CTb»o 
BpaiuaTenbHoro n nnaHeTapHoro ABnweHuPt, npn 
3tom Bee conpfl>KeHHbie anewieHTbi 
pacnono)KeHbi win coocho phaom, win 
KoaKcnaribHO b xaMepax OTHOcnTenbHO Apyr 
Apyra n cBnsaHbi oahm c ApyrnMn. 

12. MaiunHa no n.11, oTnnnaiomaHCfl TeM, 
hto oahh H3 BbiiueynoMflHyTbix conpaweHHbix 
sneMeHTOB xcecTKO coeAnneH c oahhm 
AononHnTenbHbiM conpaweHHbiM sjneMeHTOM, 
ApyroPi conpH)KeHHbiCi sneiwenT >KecTKo 

COeA^HeH C BTOpbIM AOnOTlHUTeJlbHblM 

conpn>KeHHbiM sneMeHTOM, npn stom 
ynoMAHyTbie 3neMeHTbi ycTaHOBiieHb! b pa6onnx 
Kaiwepax Apyr othocmtsji bHo APya 
KoaKcnanbHO. 

13. Maiunna no n.4. win 5, nnn 6, nnn 7, 
nnn 8, nnn 9, nnn 10, nnn 11, mjih 12, 
oTJinHaioiAayicw TeM. hto oxBaTbi Baroque n 
oxBaTbiBaerwibie conpsxeHHbie 3neMeHTbi 
ycTaHOBneHbi c B03wio>KHOCTbK3 MexaHnnecKoro 
conpHKOCHOBeHua nx KpnBonnHePiHbix 
noBepXHOCTeti n o6pa30BaHM« npn gtom 
KnHeMaTMMecKoPi napbi. 
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